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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

5 LISTING OF CLAIMS; 
1.-58. (Canceled) 

59. (currently amended) A method of determining polymorphic sites or sub-haplotypes fpr a 
locus t hat correlate with a clinical regponae ora n outcome of interest, comprising: 
10 (a) providing a haplotype infoimation. - for each allele of the lqcus fo r each subject in a 

cohort of subjects and et kuQal - re&ponBe er - outcome data ( clinical outcom e- vobi Gs) m 
outcome value for the outcome of interest for each subject in the fe oflft-a-cohort of 
subject s, the locus comprising at least two polymorphic sites : 

(b) statistically analyzing each individual SNP -polymorphism in the haplot?vpe-hafilotypcB 
1 5 for the degree to which it correlates with the outcome of interest clinic al outcome 

valu e s, and generating calculating a numerical measure of the degree of correlation; 

(c) saving forfwth e r proc es sings^ SNPs -polvyiorpliism w hose 
numerical measure of the degree of correlation w it h -t he - o&ucal outcome values 
exeeeds-meetgji fir st cut-off vdu ecriterion and its numerical measure of the degree of 

20 correlation : 

(d) generating all possible pair-wise combinations of the saved SNPs -individual 
polymorphisms so as to provide a set of ^-site sub-haplotypes where n «= 2; 

(e) statistically analyzing each newly generated tt-site sub-haplotype for the degree to 
which it correlates with the elin i o al Qut Q effie-¥fth*es outcome of interest and calculating 

25 a-^gjiumerical measure of the degree of correlation; 

(f) saving for - fuf Aep-pFe ^si^^^ rc-site sub -haplotypes h aplotype_w hose 
numerical measure of the degree of correlation with th e clinical outcom e - value s 
e*eee^ffl£Si£,the first cut-off val ^^teriQii^its numerical measure of the degree 
of correlation: 

30 (g) generating all possible pair-wise combinations among and between the saved SNPs 
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individual polymorphisms and saved sub-haplotypes, to produce new g^bka pl e typ es 
sub-hanlotvpes w ith increased values of n;_and 
(h) repeating steps (e) through (g) until either (i) no new sub-haplotypes can be generated, 
or (ii) no feffeap -ngg sub-haplotypes having n less than a pre-selected limit can be 
5 generated. 

60. (currently amended) The method of claim 59, further comprising the step of displaying 

these-the saved SNPs -individual polymorphisms and sub-haplotypes whose numerical 
measure of the degree of correlation with - ih e- oliniQal outcom e-v alu e exce e ds meetsa 
1 0 second cut-off vaha ecriterioiL wherein the second cutoff vfl4ae -criterion is greateE -more 

stringent t han the first cut-off vakt ecriterion . 

61 . (currently amended) The method of claim 59, wherein the numerical measure of the 

degree of correlation is replac e d by the a>value for ■ tk e H&ere etetiea, and SN Ps - and sub - 
15 lmpl o t v poa ore aavod if t he first cut-off criterion is that the p-value is less than or eq ual tp a 

first cut-off value. 

62. (currently amended) The method of claim 6 1 , further comprising the step of displaying 

feeseflhesaved SNfe-jadl aid Ha3 pn /ymorphisms and sub-haplotypes whose p-value for -the 
20 corr e lation with th e- cl i nk ai- e i rte e nio value is less than or equal to a second cut-off value, 

wherein the second cut-off value is less than the first seleeted -cut-off value. 

63. (currently amended) The method of any one of claims 59-62, further comprising the step 

of eg ^di^ - feem - furth e F proce s sing eliminating a complex redundantjgub-haplotvpe 
25 fflib feg fde t ypes which are o eag truetod generated from smaller saved, sub-haplotypes, wbeee 

whereinlhe numerical measure of the degree of correlation of each of t he smaller saved 
sub-haplotypes ea^te w -e& ir - gla tio n - va l u es that - ure i sjit least as significant as that of the 
complex redundant sub-haplotype, 

30 64. (currently amended) A method of determining polymorphic sites or sub-haplotypes for a 
locus t hat correlate with a clinical re s pons e or a^outcome of interest, comprising: 
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(a) providing a jsingl e-g e ge haplotype for eacfo allele of the locus for each subject in a 
cohort of subjects informatio n f orano o r mor e g e n e s ? and e feaioal response or 
gm tenm a dfltft. - fr -eg g -ar Bohort of subj e cts an outcome va l ue for the outcome of 
interest for each subject in the cohort the locus comprising at least two 

(b) statistically analyzing each sfegte-geae-haplotype for the degree to which it correlates 

with the clinical r es pons e og-outcome of interest, and calculating a numerical 
measure of the degree of correlation; 

(c) saving fcr flifth e ^py ft oo g oin g tho s e haplotvp e s each haplotype whose numerical 
1 0 measure of the degree of correlation w ith - the clinical - r e sponse ! or outcome of 

ietoeefaneets exceeds a first s e l ected v alu g cut-off criterion and its numerical measure 
of t he de g ree offi affiglate 

(d) fe ^from each haplotype composed of m polymorphic sites, generating all possible sub- 

haplotypes having a single site masked, so as to provide a set of sub-haplotypes 
15 having (m«n) sites* where n - 1; 

(e) statistically analyzing each newly generated sub-haplotype for the degree to which it 

correlates with the e&aie al - responsB or outcome of interest, and calculating a-the 
numerical measure of the degree of correlation; 

(f) saving for farth e r ^ pr e eooaing thoao each sub 4iaplotvp e fr haplotype w hose numerical 
20 measure of the degree of correlation w& h - the climcal - r espo-ns e -^fi^rt eenie of interest 

exeeedsmeetsthe first flfl l eo t ad valu ® cut-off criterion and its numerical measure of 
th e degree , o£ QflmMoa; 

(g) from the saved sub-haplotypes, generating all possible sub-haplotypes having one 

additional site masked; and 

25 (h) repeating steps (e) through (g) until either (i) no new sub-haplotypes Jraw-anJegree-ef 

corre l ation whio b exce e ds the fir s t s e l e cted valuo, or (ii) no further sub-haplotypes 
having more unmasked sites than a pre-s elected limit can be generated. 

65. (currently amended) The method of claim 64, further comprising the step of displaying 
30 those saved ha plotvpes and sub-haolotvpes whose numerical measure of the degree of 
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correlation wfr tMhe - clinicol r e sponao or outo e meef interest oxeeedfl rneets a second 
s e l e ct e d valu ecut-off criterion, wherein the second ^egted^ftteecut^off criterion is greater 
more stringent t han the first s e l ecte d v alue cut-off criterion . 

5 66, (currently amended) The method of claim 64, wherein the numerical measure of die 
degree of correlation is r e placed by th ea p~value fe Hfae - correlation, and the first cut-off 
criterion is that s ub - haplotype s ar e- sav e d 4 f the p-valuo is less than or equal te a fi^st-firgt 
selected value. 

10 67, (currently amended) The method of claim 66, further comprising the step of displaying 
those saved haglotypes and^ sub-haplotypes whose p-value for the correlation - witiH ka 
clinical rsppeafle - of outcome of inter e st - is less than or equal to a second selected value, 
wherein the second selected value is less than the first selected value. 

68, (currently amended) The method of any one of claims 64-67, further comprising the step 
of exeltt&ftg^i^ c omplex re4u^4^^ u h-haplotvpc 
s ubhapl o type s w hich a^isconstructed from smaller saved_ sub-haplotypes« wkege -wherein 
tbe.mffng4gal measure of the degree of correlation of each of the smaller saveclsub- 
haplotypes faa fr- eetf e ktion valu o a t ha t or© ig_at least as significant as that of the complex 
redundant sub-haplotype, 

69, - 109 (canceled) 

1 1 0. (currently amended) A computer-usable medium having computer-readable program code 
25 stored thereon, for causing a computer to execute a method to determine pfrlym e r phie 

flke spolvmorphisms or sub-haplotypes for a locus t hat correlate with a - clinical r e gpon se-o r 
an outcome of interest, or othey phonotypc, the oom p st e i H= ®adable program code t fee 
fflgglSdLcomprising: 

(a) comput e r - readable progr a m codo for causing a computer to accessing a database 
3 0 containin g comprising a h aplotvpe iafemiatio nf pr each allele of the locus for each 

subject in a cohort of subjects, and etkaicalrregp Qns e or outcom e- dafe^( - e t inioQl oute eme 
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yatees ^an outcome value for the outcome of interest for e ach subject in the or-ofeeE 
phenotyp e ^ atM rom -arcphort of subject s, the locus comprising at leaff two 
B p ly mptpl4 fi^eg; 

(b) ee mpqtor - readabl e prpgE a gft r eode for causing a oomput e Hse -statistioally analyz e 

5 analyzing each individual ^ ^polymorphism in the hflptet^haplotypes for the 

degree to which it correlates with the olinical outcome* values or other phonoty p e data, 
outcome of interest a nd generating calculatfogj t numerical measure of the degree of 
correlation; 

(c) ee mp'ut e r-r e adabl e ^program code for causing a computer to store for further - proc e ssing 
1 0 storing each fe ese-individual SWPs -polymorphism w hose numerical measure of the 

degree of correlation with the clinical outcome values or oth e r ph e no t yp e-- d ate- e Reeeds 
meets a first cut-off yate ecriterion and its_jpumerical measure of the degreeof 
correlation: 

(d) p ^mpiitftf - rftnHnbl ft program codo for enuring a oomputer - to generate -generating all 

1 5 possible pair-wise combinations of the saved S^Ps -individual polymorphisms so as to 

provide a set of H-site sub-haplotypes where n ~ 2\ 

(e) co f ftpHt e w e ad -afe l e pr o g r am code f ar caus in g a computer to statistically analys e 
jmalyzing each newly generated H-site sub-haplotype for the degree to which it 
correlates with the elraiealrOUtcome of interes t valuoo or other phemoty pe-data? and 

20 calculate calculating the a -numerioal measure of the degree of correlation; 

(f) comput e r readabl e program co d ® fo r oara i a g- a - comput e r to - ster e- for furtheF -pgeeessfeg 
storing each& ese-yi-site sub Jiaplotype s haplotyp .e_whose numerical measure of the 
degree of correlation e xce e ds m eets the first cut-off va=fa ecriterion and its numerical 
measure of the degree of correlation : 

25 (g) c o m p uter re ada ble program code for causing a oomputer to g e nerat e g enerating all 

possible pair-wise combinations among and between the saved SNP ^individual 
polymorphisms and saved sub-haplotypes, to produce new sub Jiaplotypes with 
increased values of n : and 

(h) comput e r - readable program oode for causing a computer to rep e ot - r ep_eatp^ steps (e) 
30 through (g) until either (i) no new sub-haplotypes can be generated, or (ii) no further 
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new $ub»haplotypes having n less than a pre-selected o^^r - selected -limit can be 
generated. 



111. (currently amended) The computer-usable medium of claim 1 1 0 S wfrerem% *petho4 
wk^furiher comprises comput e r - roo4abl e- piFe ff Qm code ptorcd ther e on for causing a 
comput e M e -displaving 4 feptev-those saved SNF ^individual polymorphisms and sub- 
haplotypes whose numerical measure of the degree of correlation with the clinical outcom e 
value or other p ke notyp e e xceeds megia a second cut-off vate ecriterion, wherein the second 
cutroff vatefr cr^terion is ggeate ^more string ent than the first cut-off vatue criteyion . 



10 



112. (currently amended) A computer-usable medium having computer-readable program code 
stored thereon, for causing a computer to execute a method to d etermine polymorphic sites 
or sub4iaplotype s for a locus that correlate with a olinieal - g es p e^-e^an^outcome of 
interest, or oth e r phenotyp e H he ^emp^te^gea^fel e progr am o o d emethod comprising: 
1 5 (a) a^mpnt^tuT^/ifinhl fi program - cod e foiv caiiflk^ - ee iHp^ i^ - ^ces s -accessinp a database 

esataffiH ^omprising a h anlotype for each allele of the locus for each subject in a 
cohort of subjects informatioa ^-and an outcome value for the outcome of interest 
ttHnionl ron p on na or Qu to em&- data (clinica l- outcome valu e s) for each^l b iect in thee g 
oth e r ph o notype datQr^ Q^ cohort of subjects , the locus comprising at least two 
20 ppfymofphic sites : 

(b) eegBffl#@fr4iead fl^^ causing a compu te ^te -statistically aaatyae 

analyzing each individual 5NP -polymorphism_ in the haplo tv p o haplotvnes f or the 
degree to which it correlates with the eliaieal-outcome of interest vake grQ g- other 
phenotyp e data, and calculate r calculating_t he p-value for the degree^>£correlation; 

25 (c) computer readable progra aar^edejo r^aufiHag - a computer to 3t or e for further proce s sin g 

storing t hase-each individual SNFs -polvmorphism w hose p-value for the degr ee of 
correlation does not exceed a first cut-off valu e jand its p-value: 

(d) o eBagatCT-feftd^te^opaaa <-^d ft fnr ^msh^ a coniputci ^te-g^eFg tegenerating all 
possible pair-wise combinations of the saved SNPs- individual polymorphisms^ as to 
30 provide a set of tf-site sub-haplotypes where n = 2; 
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(e) computei^ ea^ abte - progrDm codo for causing a oomput e r - to -statistically analyze 
analyzing each newly generated rc-site sub-haplotype for the degree to which it 
correlates with the elifiieaJ-outcome of interest v oluoo or other ph o noty pe-^aterand 
calculate calcnlatb^-t he p-value for the degree of - correlation; 
5 (f) e eiaputer - r e adabte -pfeg^^ a comp uter to store for furth e r proo e s g feg 

storing & ese-eachft-site sub fa aplot vpes -haplotype whose p-value for tho degree of 
correlation does not exceed the first cut-off value and its p-value; 

(g) c om pu ter readabl e progf f F^ H*^^ nnmpnt a r to^ e rategeneratin& all 
possible pair-wise combinations among and between the saved SJ^indixMM 

10 polymorphisms a nd saved sub-haplotypes, to produce new subhaplotypes with 

increased values of wLasd 

(h) ee rapiater - r e adable program oodo for causing a c o m p uter - to r e p e at - repealmg _steps (e) 
through (g) until either (i) no new sub-haplotypes can be generated, or (ii) no further 
new sub-haplotypes having n less than a pre-selected or us e re e fcet e d -limit can be 

15 generated. 

113. (currently amended) The computer-usable medium of claim 1 10, which fUrthe^ee^pris^ 

c omputer readable prngr n ™ nn^a j t «» d - thMi«nn - -for . ftftnfting a? o o mpnte^to-wherein the 
method furthe r com prises displaying dioplav tho^ the_saved SNPs-iadiyjiM 
20 polymorphisms and sub-haplotypes whose p-value for the degre e of correla t ion with the 

clinical outcome value or - other phenotyp e-does not exceed a second cut-off value, wherein 
the second cut-off value is less than the first cut-off value. 

114. (currently amended) The computer-usable medium of claimeMms 1 10-44^ which fbrfhog 
25 ee ra pHseo eera p uter - readabl e program cod e- gtor e d4fa^ee frfeg- gaHsing a comput e r to 

mrolnriQ fr n m furt^ -pf^eefisbi g wherein the methoA&rther com p rises eliminating a 
complex redundant aubhaplotypoo s ubhapfotvpe w h isk -a re oonstruct e d geneia tajl fiom 
smaller paved sub-haplotypes, wherein the numerical me asure of the degree of correlation 
of eachofw hege-tho smaller saved sub-haplotypes eaeh ^a ye ^ eorrelation values that ar e is 
30 at least as significant as that of the complex redundan^ sub-haplotype. 
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115, (currently amended) A computer-usable medium having computer-readable program code 
stored thereon, for causing a computer to execute a method to determine polymorphic sites 
or sub-haplotypes for a locus t hat correlate with a-e linical sponge or an outcome of 
interes t, or other pheno t ype of inter e st , the computer readable nrogram^d e m ethod 
5 comprising: 

(a) eeaap ater r e adable nrocram cod e for causing a comput e r to access accegsing a database 
<s^t ai Rb g-sferi@^^ e comprising a haplotype for each allele of the locus for each 
subject in a cohort of subjects fe fesrast km for one or - more genss. and olinioal r e spon s e ? 
gaputcome data, or- other ph e notvp e- data from a value for the outcome of interest for 

10 each subject in the cohort of subject s, the locus comprising at least two polymorp hic 

filteg; 

(b) ee^^^^ea da b le - pyograni code for causing a computer to -statistically analyze 
analyzing each singl e gene -haplotype for the degree to which it correlates with the 
clinical r e sponao^ outcom e, or phm etype of interest, and to - genemtfr calculating a 

15 numerical measure of the degree of correlation; 

(c) computer r oadabte-preg om erod e - f o r ■ causing a computer to qtore for further processing 
storing feo s ^aplotypc s each haplotvpe whose numerical measure of the degree of 
correlation e%eeedfr -meets a first cut-off vakt ecriterion and its numerical measure of the 
degree of correlation : 

20 (d) eemputeg-Feadafe la - program code for causing a compu ter t o q e nera tfl generating . ft* 

from each haplotype composed of m polymorphic sites, all possible sub-haplotypes 
having a single site masked, so as to provide a set of m-n site sub-haplotypes where n = 
l; 

(e) e orapu t er - readabl e program - codo for canning o r o e mputer to > statistically analysse 

25 analyzing e ach newly generated sub-haplotype for the degree to which it correlates 

with the sim ^al response, - outcom e^ or ph e notyp o of interest, and calculating a-Jhg 
numerical measure of the degree of correlation; 

(f) computer ' r eada b le - program code for causing - a - computer to gavq - for further proc e ssing 
storing feese -each sub- haplotyp es- haplqty pe whose numerical measure of the degree of 

3 0 correlation exc@ed8-meeti.the first cut-off vafa ecriterion and its numerical measure of 
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the degree of correlation : 

(g) p omput a r r e qdabl e ^ e g f am - cod e for eatt s k^ - romputcr to g em e rategeneralfag * fr° m 
the sa¥e4-stored.sub-haplotypes 3 all possible sub-haplotypes having one additional site 
masked;jn£l 

5 (h) computer rsadabl e program cods for causing a - ee^ptt l e y4»f^ea ttgpe^lii>g steps (e) 

through (g) until either (i) no new sut>haplotypes have a degree of coiro iati eB r wMch 
afige e feA^fi - r -a t - cut - off - va t w , or (ii) no further sub-haplotypes having more unmasked 
sites than a pre-selected limit can be generated. 



10 116. (currently amended) The computer-usable medium of claim 1 1 5, w hic h further - compri ses 
computer reada b le - program cod o stored t he r @ e g.-for causing - a comput e r t o dipplaywherein 
the method farther comprises displaying those sgyed-stored hfrplqtypes and sub-haplotypes 
whose numerical measure of the degree of correlation with th e clinical respons e-data? 
outcom e va l u e, or oth e r phanotype data e xc e ed s jasgtg, a second cut-off vajragijtgnga, 

1 5 wherein the second cut-off vakre -criterion is gseatei nnore stringent t han the first cut-off 

vafe ecriterion . 

1 17. (currently amended) A computer-usable medium having computer-readable program code 
stored thereon, for causing a computer to execute a method_tjQ_ determine polymorphic sites 
20 or sub-haplotypes for a locus t hat correlate with a clinied-^spetts^e^an outcome of 

interes t - , or other ph e n d type of interest, the computer - roadab lQ proffl aai-gedeme&oi 
comprising: 

(a) comp ut e r readable prog 1 '? ! ™ ™ ^ ft ™ fin™ H ^ . QQmputQr - to -a eee fl s a ccessmg a database 
containing single g e n e comprising a hanlotype for each alle le of the locus for each 

25 s^bjqct in a cohort of subjects information for on&o r- mor o g e n e s? and efaie q l r espon s e 

an outcome value for the outcome of interest for e ach subject in the data, or -frt ke p 
phoaet ype data from - a cohort of RuhjectR^tho locu ^ comprising at least two 
polymorphic site: 

(b) ees^^E-read abl o progrom cod e for causing a oomput e*4e-statisticaUy sRal - yze 
30 aria lyyinff e ach s ingle g e n e - haplotype for the degree to which it correlates with the 

eKate ri -E eflpeftse? outcome , or ph e n e typ e of interest, and to - ori^aktecalculating the p- 
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value for the de g rea -o f correlation; 

(c) comput e F - Ee ada ble program - soda for cau s ing a c o m p uter to store for further proofing 
storink& ose -each te ^e^esrliaplot^g_who3e p-value f or the degree of ooiTQk tieft 
does not exceed a first cut-off valu e and its p-value : 

5 (d) eafl apateE-feaetafeto prngr n m nnda for cauaing a computer to g e aegc rt e generating . for 

each haplotype composed of m polymorphic sites, all possible sub-haplotypes having a 
single site masked, so as to provide a set of m-n site sub-haplotypes where n = 1 5 

(e) computer readable pre gram code for eaAi s ing -a^o mput e Ho -statistically analyz e 
analyziog T e ach newly generated sub-haplotype for the degree to which it correlates 

10 with the clinical response, outcome , or ph e notyp e of interest, and calculating the p- 

value for the degree of correlation; 

(f) co m p ut e r readabl e- program o o de for causing a computer to gave for further proc e ssing 
storing t hose sub-haplotypes whose p-value for th e d e gr ee of c or re l at io n does not 
exceed the first cut-off valu e and ife p-value : 

1 5 (g) nnTnpn t CTi g-roarinhl Q pmgram code for - fr ami a g a computer to gen e rategen&rating , from 

the save4 -stored sub-haplotypes, all possible sub-haplotypes having one additional site 
masked;jn^ 

(h) ^mpiitor - rafldabl e- pra ^ ^ computer to repea t repreating steps (e) 

through (g) until either (i) no new sub-haplotypes hav e-ar p - value which do e s not - th e 
20 first cut-off value , or (ii) no further sub-haplotypes having more unmasked sites than a 

pre-selected limit can be generated. 



118. (currently amended) The computer-usable medium of claim 1 17, wkiek wherein the 
method . farther comprises computeM e adabl e- pye^ arge de - stor e d th e reon for ca usin g a 
25 c omp u t e r to display d i ^playingLt hose flas ^stored haplotvpes and sub-haplotypes whose p- 

value for - the degree of correlation with the clinical response, outcome, or phe aotype-of 
interest-does not exceed a second cut-off value, wherein the second cut-off value is less 
than the first cut-off value. 

30 1 19. (currently amended) The computer-usable medium of claim 117. ekdm Q 1 15 118. which 
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yrhe^ein the method further comprises ee fflputer - roadabls program co de- s tag ed ther e on for 
cmi?lng n QQ™piit A T4A^»fitodp . ftftm fart her p ro c e ogi ng discarding ^complex redundant 
sub4*aj4efr ^M a^isconstructed from smaller atoreisub-haplotypes, 

wher ein the p-value of each of the smaller sub-haplotypes e ach have correlation valu es-t fas fe 
5 OT^iiat least as significant as that of the complex redundant sub-haolotvpe. 



120, - 160. (canceled) 

161. (currently amended) A computer programmed to execute a metho djoid etennine 
10 \ polymorphic sites or sub-haplotypes for a locus t hat correlate with a clinical re s pon se otg n 

outcome of interest, or other ph e notype, t he computer comprising a memory having at least 
one region for storing computer executable program code and a processor for executing the 
program code stored in memory, wherein the program cod e hio fatdes method comprises : 
(a) flnmpiitw ra nH nhl e prog ram - ende for Gauging a oomputep - to - acces s accessing a database 
15 ' containiftg - comprising a h aplotvae information -; for each allele of the locus for each 

subject in a cohort of subjects and an outcome value e linical r e spon se- o^ euteegag^ate 
(olinloal outoome -v aluea) or oth e r - ph o notypo data, fr era-a -for the outcome of interest 
for each subject in the cohort of subject s, the locus co mprising at lqast two 
pol y nior p^ icSjtes; 

20 (b) eo mputer - read&ble pro g g^ -H Sodfl for ca u sing a oomput e H - o -statistically analyz e 

analyzing e ach individual SNff -polvmorphism in the haplotype for the degree to which 
it correlates with the clinical outcome of interes t valu o g o r other phenotyp e data; and 
g yrating calculating a numerical measure of the degree of correlation; 

(c) eemp tite F- ggadable progya gar oedo for causing - a compute to atoye - for further - ftroe essi ft g 
25 saving fesse^ach individual SNP^ polvmorphism whose numerical measure of the 

degree of correlation with the cKBioak = )utoom e vafeop or oth e r ph e notypfr t tete 
exeeed smeets a first cut-off vafae criterion and its numerical mea sure of the degree of 
correlation ; 

(d) r.nmpi#^HW ftb l «-p rc>gFain code for causing a computer to g e n ef a fe eenerating all 

30 possible pair-wise combinations of the saved individual polymorphisms so as to 

provide a set of n-site sub-haplotypes where n 2; 
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(e) ee mpitfor ' reodab l e program code fo r causing a computer to statistically analyse 
analyzing each newly generated n-site sub-haplotype for the degree to which it 
correlates with the e fo ii ca l- outcome valu e r nr other phonotype dat a ?of interest and 
c al c ul at e calculatlag_ft -thc numerical measure of the degree of correlation; 

5 (f) computer r e adabl e program code for causing a computer to - store; for further proc essi ng 

saving &ese -each ft-site sub-fa apl ot yp ep 3bLaplotype_w hoge numerical measure of the 
degree of correlation exeeeds -meets t he first cut-off vatee criterion and its numerical 
measure of the degree of correlation : 

(g) nrmiput^ - r ft r^l^ e-pftgm rn cod e for ca rarag^ft-e omput e r to ■ ftonorate generating all 
10 possible pair-wise combinations among and between the saved gfr ^indiyidual 

polymorphisms and saved sub-haplotypes, to produce new sufehaptetypes-sub^ 
haplotvnes with increased values of rc; and 

(h) nninpuf n r iw nrin hlw program code - foF^ «fim^ar e<»mputer - to^ e p ea t repreating Steps (e) 
through (g) until either (i) no new sub-haplotypes can be generated, or (ii) no farther 

IS new sub^haplotypes having n less than a preselected or usor sclootod limit can be 

generated. 

1 62, (currently amended) The computer of claim 161, wherein the progr a m^ e d emethod 
further includ e s comprises e e mputer - teadabl e proerafi gbe odp - f e r causing a com p wte He 
20 dkpte vdisplaving those saved SNPs -individual polymorphisms and sub-haplotypes whose 

numerical measure of the degree of correlation with the clinical outcome - valu e oi^ eti a e g 
p ksa et ype exc ee ds jBggtg.a second cut-off vak ecriterion . wherein the second cut-off value 
criterion is fgeateg -more stringent t han the first cut-off vate ecriterion * 

25 163. (currently amended) A computer programmed to execute a method to d etermine 

polymorphic sites or sub-haplotypes for a locus that correlate with a clinical re s p o ns e or s& 
outcome of interest or other phen e t y per the computer comprising a memory having at least 
one region for storing computer executable program code and a processor for executing the 
program code stored in memory, wherein the program cod e- iftete te sm ethod comprises : 

30 (a) c Qnqpttter - roadablo ' program code for causing a comp u ter to accean accessii^g a database 

eoB^Bifi ^omprisingL^h aplotype for e^ch allele of the locus for each subjecting 
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cohort of subiectste femtaaea: and an outcome value for, the outcome of interest^ 
each subject in the c linloal res^maQ ' or outc o me data (clMe^ Q tttcom o v alu e s ) or oth e r 
phonotyp e da t a r &om-a - c ohort of subjects , the locus comprising at least two 
polymorphic sites : 

5 (b) comp uter r e adable prog ^sfr-e ode - for - causing a c o m p ut e r to -statistically analyz e 

analysing each individual SNF -polvmorphism in the ha p l otyp e haplotvpes for the 
degree to which it collates with the eKateaJ-outcome valu e r o r other phenotyp e 
date hof interest and criotik te -caloulatmg the-a revalue for the de^w-e^correlation; 

(c) ce^rtefi^e adabk progra m c od e for causing a computer to stor e foivferthor processing 
10 saving &ese -each individual S^^polvmorphism whose p-value for 4hs - de g re e of 

eejrektfieHrdoes not exceed a first cut-off value and its p-value : 

(d) oomputeiH ^ dah l Q program code for causing a comput e r t o gmer at e generating all 
possible paiivwige combinations of the saved SNP»individual polymorphisms s o as to 
provide a set of n-site sur>haplotypes where n ^ 2; 

1 5 (e) c o mp u ter readable program c od e f o r easing a computer to statistically analyse 

analyzing each newly generated rc-site sub-haplotype for the degree to which it 
correlates with the efaieal-outcome of interegt¥ ahjos-9 F - other phen otypo dat a rand 
€ale«kt& -calculating t he p-value for the depee-ef correlation; 

(f) ceHipu te f^^ad ab lg - program cod e for c au si n g a computera t e - stor e for further proc essi ng 
20 saving n #tas& ^ach rc-site sub- haplotyp es ^aplotype whose p-value fefr- fee - degroe of 

cotr e iatioB rdoes not exceed the first cut-off valu e and its p-value : 

(g) finmput^M^g idn h l fl pro gram cod e foi^em a h^ g- fl re emput e r to - geae n- a te generating all 
possible pair-wise combinations among and between the saved S^R Mndividual 
polymorphisms and saved sub-haplotypes, to produce new sub h ap lotypep gifc 

25 haplotvpes with increased values of n: and 

(h) computed loadable program cod e fer - e a- uaro g-^ omput e frte^^ Steps (e) 
through (g) until either (i) no new sub-haplotypes can be generated, or (ii) no fttffchee 
nejj^sub-haplotypes having n less than a pre-selected or u se r - s e l e ct e d -limit can be 
generated. 
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1 64. (currently amended) The computer of claim 161, wherein the program o odemethod 

further iB&hadeg -comprises e es affl g ter - readable pro^aaa r ge de ^er^aiging a computer to 
fepte vdisplaying those saved jRfl kindividual polymorphisms and sub-haplotypes whose 
5 p-valu e for the degree of correlation with th o olinioal outcome valu e or o thar phen otype 

does not exceed a second cut-off value, wherein the second cut-off value is less than the 
first cut-off value. 

165. (currently amended) The computer of any one of claims 1 6 1 -444,162, wherein the 
pre gFam - ood e furth e r incted e g -eo mpute r r eadable program code for eau&ing a oomputeH e 
exclud e from Anth e r pr eeesgiag- method further comprise? discarding a complex redundant 
subhflplotypcs sift-haplotvpe w hich ar e- construct e d is generated from smaller saved sub- 
haplotvpes. where in the numerical measure of the degree of correlation of each of the 
smaller saved sub-haplotvoes each have correlation value s that ar e isflt least as significant 
as that of the complex redundant sub^haplotvoe. 



10 



15 



166. (currently amended) A computer programmed to execute a method to determine 

polymorphic sites or sub-haplotypes for a locus t hat correlate with a clinical response . QF -aa 
outcome of interest, or - oth e r ph e notyp e- of4at e £ e sM he computer comprising a memory 
20 having at least one region for storing computer executable program code and a processor 

for executing the program code stored in memory, wherein the ppagfara-aode 
melude smethod comprises : 

(a) QQmputoMeadabl e- pr&ggflgM&odQ for pa rsing a computer to - aec e s s accessiiig a database 
containing single gone comprising a haplotype for each allele of the locus for each 

25 subject in a cohort of subj ects, information fpf-efle-Qi-more-ftenesraad an outcomo value 

foT the outcome of interestior each subject in the e linical r es pon se, outc om e data, or 
etlttff - pfa & ft siy p B data from a cohort of subjects , the locus comprising at least two 
polymorphic gjtgg; 

(b) c o mputer re adable - program code for causin g a o omput e F- to - statistically anal y se 
30 analyzing each singl e- gen e h aplotype for the degree to which it correlates with the 

s feiioal regpon o e, outcome , or phenotyp e of interest, and ie - g e nerate calculating a 
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numerical measure of the degree of correlation; 

(c) computer r ea&tble progf ^ B r & e d e- for causing a computer to s tor e for^B ft hs r p roc e ssin g 
paving &ese -each h aplotypeg haplotvpe_w ttose numerical measure of the degree of 
correlation eKewd frmeefc a first cutoff yaki ecritcrion and its numerical measure of the 

5 degree of correlation : 

(d) TOmputanreada b le progrom c o de? f or cauglne -- a^^puter - to^ ^e^g enc xaj^ 
from each haplotype composed of m polymorphic sites, all possible sub-haplotypes 
having a single site masked, so as to provide a set of m-n site sub-haplotypes where n ■ 

i; 

analyzing te ach newly generated sub-haplotype for the degree to which it correlates 
with the e fai<?ot - respOQ serOUtcome 9 - or phenot y p s of interest, and calculating a-Jht 
numerical measure of the degree of correlation; 

(f) computer readable program - code for causing a computer to sav e f or furth e r - pr o ce ssi ng 

1 5 saving fe ese-each sub-fcap kriypefl h aplotype w hose numerical measure of the degree of 

correlation eaeeed frETteets t he first cut-off vahi ecriterion and its numeric al measure of 
the degree of correlation : 

(g) ^Af¥>pM4w-4 w^^ pmf^ M w - e fld* ^ a aoa^ater to g e n e rate generating, from 
the saved sub-haplotypes, all possible sub-haplotypes having one additional site 

20 masked: and 

(h) eeap^teweftdflble pr - n^rnm c&do. fhr Pfiunmg a computer to repeat - r epeating steps (e) 
through (g) until either (i) no new sub-haplotypes hav e a degr e e of c<^ ete s *e n - which 
ese eeds the first out of f value , or (ii) no further sub-haplotypes having more unmasked 
sites than a pre-selected limit can be generated. 

25 

1 67. (currently amended) The computer of claim 1 66, wherein the prograna - ee &methad, 
further mehid e s comprises a e mputer - rcadab lo program oodo for cau s ing a computer to 
dtspta vdisplavine those saved ha plotypes and s ub-haplotypes whose numerical measure of 
the degree of correlation with the clinical response data, outcome vahie r er ' other pheaetype 
30 dafewseeedgmeets a second cut-off vafae criterion. wherein the second cut-off vakte 
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criterion i s ffreateg -more stringent t han the first cut-off vateecritCTion. 

1 68, (currently amended) A computer programmed to execute a method to_detgrmine 

polymorphic sites or sub-haplotypes fgra locust hat correlate with a clinic al response o^ afl 
5 outcome of interest or otii e frph e ao ty p e of in t eg e s ^the computer comprising a memory 

having at least one region for storing computer executable program code and a processor 
for executing the program code stored in memory, wherein the program cod e 
iftefade smethod comprises : 

( fl )^^ ti ^r - r^n4nbl^ p*^^ eede fog eggs ag a compu te r t o access accessing a database 
10 containing ninple gonQ comprising a haplotype for each allele of th e locus for each 

subject in a cohort of subiecl ^ nformation - fe^ne or more - ff gass? and etkteai 
r es ponse,^ outcome data; ™ ntW .. phrmntypQ da t a - from a^value for the outcome of 
interest for each subject in the cohort of subject s, the locus comprising at leasttwo 
polymorphic sfteg ; 

15 (b) comput -e fr j re g4afe leprogrflm codo for saraing a computer to statistically esatyge 

analyzing each s ingl e g e n e haplotype for the degree to which it correlates with the 
elinicol rogp eftg^routcome ^ or phenet y p e of interests and te^de^kt ecalcuktmg 4fee-aj>- 
value for the degree of correlation; 

(c) ee^ ffl ^ eg - g g adiibl e program coda for causing a c o mputer to atorc for further processing 
20 saving fe ese -each haplotype J aapiotypefi-whose p-value for the degree of oorrelatiofl 

does not exceed a first cut-off value and its p- value : 

(d) eofsptt toHFeadable prog ra m onde-for causing a computer to - gea e ra te generating . fer 
froiTLeach haplotype composed of m polymorphic sites, all possible sub^haplotypes 
having a single site masked, so as to provide a set of m-n site sub-hapiotypes where n ■ 

25 1; 

(c) c o mp uter re adab l e progr a m c o de for causing a computer to statistically analyze 
analyzing each newly generated sub-haplotype for the degree to which it correlates 
with the clinical response, outcom e, or phen otype of interest, and calculating the p- 
value for the degr ee o f correlation; 

30 (f) comput e r - read a b le program code for - eauging a oomput e r - to -ga v e- for further- preening 
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saving fe ese -each sub4t9ptetypeg- haplotvpc rf w hose p-value for the degree of corr etettea 
does not exceed the first cut-off valu e and its p-vake ; 

(g) eeflapqteE-geadftbte p rog ram cad e for aamm g- a -ee mputor to ganera teggnerating . from 
the saved sub-haplotypes, all possible sub-haplotypea having one additional site 

5 masked: and 

(h) c o m puter r e a da bl e program oodo for eauaing a comput€^ - t€M-epe a frgpcating Steps (e) 
through (g) until either (i) no new sub-haplotypes hav e a p v alue which do e s - not fe e 
firgt cut o ff valu e , or (ii) no further sub-haplotypes having more unmasked sites than a 
preselected limit can be generated. 

10 

1 69, (currently amended) The computer of claim 1 68, wherein the preflrani codo me%>4 

further iaehideg -comprises computer rea da b l e p ro gram - code foreausing ft -ee inputer to 
depteydisplaviflfl those saved haplotvpes_aflil sub^haplQtypes whose p«value fer - th a degree 
of c orr elat ion with the clinical r es pons e j outoomo, or phenotyp e of int e res t-does not exceed 
1 5 a second cut-off value, wherein the second cut-off value is less than the first cut-off value, 

1 70, (currently amended) The computer of any one of claims 1 6644 9167, wherein the 

program cede method further i ncludes oomputer - r e adabla prograa^eod e -for causing - a 
comput e r to e xclud e- fe - HB -fe gfc h ^ ^ discarding a complex redundant 

20 sub- haplotyp es haploty pe which sfe-ig_construoted from smaller saved sub-haplotvnes. 

wfaefe -wherein thp numerical measure of the degree pf correlation of each of t he smaller 
saved sub-haplotypes ea 6h - have<?orr e lation valu eH b afra ^ is^at least as significant as that 
of the complex redundant sub-haplotvoe. 



25 171.- 183. (canceled) 



1 84. (new) The method of claim 59, wherein providing comprises determining the haplotype 
for each allele of the locus for each subject and acquiring the outcome value for the 
outcome of interest for each subject. 

30 
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185. (new) The method of claim 60, further comprising displaying the numerical measure of 
the degree of correlation of each displayed individual polymorphism or sub-haplotype. 



1 86. (new) The method of claim 64, wherein providing comprises determining the haplotype 
5 for each allele of the locus for each subject and acquiring the outcome value for the 

outcome of interest for each subj ect. 

1 87. (new) The method of claim 65, further comprising displaying the numerical measure of 

the degree of correlation of each displayed haplotype or sub-haplotype. 

10 

1 8S> (new) A method of detenaining polymorphic sites or sub-haplotypes for a locus that 
correlate with an outcome of interest, comprising: 

(a) providing a haplotype for each allele of the locus for each subject in a cohort of 
subjects and an outcome value for the outcome of interest for each subject in the 

15 cohort of subjects, the locus comprising at least two polymorphic sites; 

(b) statistically analyzing each individual polymorphism in the hapiotypes for the degree 
to which it correlates with the outcome of interest and calculating a numerical 
measure of the degree of correlation; 

(c) saving each individual polymorphism whose numerical measure of the degree of 
20 correlation meets a first cut-off criterion for statistical significance; 

(d) generating all possible pair* wise combinations of the saved individual polymorphisms 
so as to provide a set of rt-site sub-haplotypes where n = 2; 

(e) statistically analyzing each newly generated w-site sub-haplotype for the degree to 
which it correlates with the outcome of interest and calculating the numerical measure 

25 of the degree of correlation; 

(f) saving each «-site sub-haplotype whose numerical measure of the degree of correlation 
meets the first cut-off criterion; 

(g) generating all possible pair-wise combinations among and between the saved 
individual polymorphisms and saved sub-haplotypes s to produce new sub-haplotypes 

30 with increased values of n\ and 

(h) repeating steps (e) through (g) until either (i) no new sub-haplotypes or (ii) no new sub- 
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i 

I 

haplotypes having n less than a pre-selected limit can be generated. 



1 89. (new) The method of claim 188, wherein providing comprises determining the haplotype 

for each allele of the locus for each subject and acquiring the outcome value for the 
5 outcome of interest for each subj ect. 

190. (new) The method of claim 188, further comprising saving the numerical measure of the 

degree of correlation of each saved individual polymorphism or sub-haplotype, 

10 
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